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(54) OPTICAL ELECTRODE AND DYE SENSITIZING 
TYPE SOLAR BATTERY HAVING THE SAME 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
electrode having a superior incident light absorbing 
efficiency and a dye sensitizing type solar battery 
having a superior energy conversion efficiency. 

SOLUTION: The optical electrode 10 has a 
semiconductor electrode 2 with a light receiving surface 
F2, and a transparent electrode 1 arranged on the light 
receiving surface F2 so that the transparent electrode 
is adjacent to the semiconductor electrode. The 
semiconductor electrode 2 comprises a plurality of 
layers, each of which comprises a porous film composed 
of oxide semiconductor particle. The maximum value or 
average of pore size distribution in each layer 
increases from the most inner layer 21 arranged in the 
closest position to the transparent electrode to the 
most outer layer 22 arranged in the farthest position to 
the transparent layer. 
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zwr&izte. mta* ±i&r>mfti$<?>m 2 1 zb&l 

S5il2 3S-^-r.|,^i:* i: -C#-S.. Hfc. ft&m23± 

\,zmvu(7)m2 2i:Mm-&i§&\ l zi>, mt\$. ±ieo 

5 -ffikt mmz lx ftt&m 2 3 ±tzmm>m 2 2*m 
m-&zk&x-%&. 

[ 0 0 5 8 ) mz. ¥m#m&2 wzmMm&eyj&m 
urnz* vrnm&mp 2 *«sfi*p 2« 

t') zit&zbizxottizitz. zcr,ttm^mi. m 
u$mk*%tswm&iz*mwmm 2 *mm-?&%t'<?> 

zith%b' Lxmm&memm. tmnm-ti - k a^' 

[0059) =5rfc. ^#c^2^-^**ti»*^«i 

if fer^MaKO^ratc J; OMSS LT t> J: v \ 
[0060]^, @BJ^fii 1 c7)^Bj^^)p 3 ±£¥31 

6. ^Bj^|g 1 <0jS^mK3±fc:T i 0 2 

-^mmmmtmmmm^m^x t, i < . etaw^Kje 

3±fc*fe«£-££Kf£^*&£fflvve&J:^. 11;, s 

[ 0 0 6 1 ) zcdx 0 iz Lxitmm 1 0 zftmLttk 
10 b. x^-v- s 1 iz^-tx 0 izm*.±.i?x . 

[0062) *mwm*mwmtzro\*x$i 
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[ 0 0 6 3 ] <?ij;i{£\. ±E<OSeSBBSSfc:tJ-i^Ttt, 3-1 

ftm<w*m<&kt¥*m*:-t x oizmffi-t&jr&b l 
x. &mzt<m4twmim?co¥i%mkzw(n&c?) 

Jf 2 1 frhW&m<?>m2 2£jWTiMJn£-£&.r h t,z£ 

vmffi^zttzmmLfcM&iz^xmwLtztf. * 

^MrtgPO® 2 1 *^S?haS0il2 2^*>{tTtiJD$-fr 
§ W^^«i±IBOHSfi^^#^ K5£ $ tub v \ 

[ o o 6 4 > mm . *mftmmcomwicom<o&mi,z¥ 

zt\,z£*)wmLxhx<. *mmi&<?>miic7)mcD& 
mmz*ti?ti¥mmc?m%&'j>--%< t *> 

*mw.im<7)mt.<7>m<7yy%< 1 1> 1 mmiz^msm 

&Zblz£*)m%5LXi>£i,\ 
[00651 JMfcfKHcJi. mm. H4 fc^-fJ: 5 C, 

3^itixaK>. zmizMfsmtwimmifrp i 

fi^P 3 ffcl*|gBtf>Jf 2 1 *»4>*J1«e>Jl 

2 2izi)*VXmuLX^&ffi&.X'i>£\,K 
[00 66] &fz. mm. m5lZ7f;-tJ:oiz. 

n&2<7m\&<7)m 2 2 1 mm 

c^it'®¥mm&irP3cr>?>.x'$>*). &fm<nm2 1 * 

»JS*&¥*WM#B# l Sa^Kfc^SWM&^P 1 <r> 

frx-h o , asmi 2 3 s^NPfrWH^ 2 a«o 
mm*mm& p im/P3x-h^xhx^. 
[oo6 7}igtc, «itr. S6tc^-r«fc3tc, 
mm2 cry&pt&cvm 2 1 zffifct&tmfcmw 1 ®s 

OKtt*S94^ffc&^P 1 W>Tft •> . ASMR 2 3 £fl§j£ 

tsfifww i aacoKfca^fMSB 5 - p 3<7)&x' 

ft 9 . ©*hSStf>« 2 2 &*»fW*R*«»fl:** 

awttw p 3 ck o waasfcqr*-* i mmcom 

[0068] {BUI* . JbfB*5lS6®JBfc::J3lvrkL 3® 

tmmRve^mmimmmic\tiizmfezti& i>co 
x'a%\,\ mm. *mie>%m&te. muz^-t^tm, 
m 1 4 <v£ a 4 Jna±o«3&»4>««$*ut*3»fwi 

^•r^mfigi 4o#^^m^2ii, &i*igB<7);i2 1 1& 

*l-gBOJl2 2 fc , SfW>/1 2 1 fcft^SB^Jl 2 2t» 
fStCieK£ixl> ftmm 2 3RXf24bfr kffif&ZtLX l< * 

^lt. <r ^«cm^2<7)4o<7)«^'eti. 



«jMftrtffl5«tfH 2 1 *^*^hgP<50@ 2 2tC3WtT«ttlrt- 
[ 0 0 6 9 ] Zti. ±IE«Safi#Hlfc:*iVvCHL 

wmtttmtm^&^&hz^xmwLizifi. 

o tzmrn-rzimnmizmmztLZ h<r>x\t^w 
[0070] «a zmm- h mtwmmttvwvm 

mzim-t&mz. ^mzmm-htzfrcmim^mw 

<mm*rJi%MM\Lxm. zti£%mmzm£i-& 

[007 1 1 z(D£o%ffln*mf&t&j}mtLxiz. 
x^mwmzit. mm. ^mtmmzim-i- h^mt 
Lx^mcomkM^imimm-hiz^mtwm 
MkTZ&tsx^v-xit^-xhzmwmw.mzmGi 
xtiWJL. m*Zitxmzfmw-th*&£ 

fflv^*&fc. XyV-Xii^—xh'Plz. fmwizj: 

m^mmzmtfzitxmz-t&z t &m 
ltj3#. z\tizmmiz£*)mi:~?2>i>mi!J t b&. a 

**SIBM- S Z 1 1 i 0 , ^«s*ffi<7)#® r fc<7)«l 
[0072 J ttz.. ftl<7>ffln.£MJfrt&Jjmt LX. ± 

o m%-t& i t wx-z zmnofrb *> izmmmxam^ 
xz%^vtmz±j£c?>xy y-xa^-xbcgf^is 

atfts. Mfmizi*. mm. i&itxo^j*. *&fcr 
izmmrzmx-t&jjmt&z. 

[0073] &ti. M0>MilZ&m'2>1jmb LX. ¥ 

(m^mb lxh. mm. mmz&tsmmxmt 
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-r h mm*mte<7)-m z mm.'pxm^-it^mzmm $ 

[00 74] £«J:5«^fc#I^*#8*fl|lr*4£ 
fcfci 9* Witf. ®8t;*-rJ;d^. Si*}gB<9J12 l 

k msB^ 22k tt-t&tmmzmm- & ^ k a*-c 
#6. -tsr*^ 08^-r^*«ffi2<7)«rtgBoii 
2 1 2 2ii k izmm&m p 2 

tJt 1 mm^fowmtm^ p 1 <?5#"c««3*vo> 
2 1 •I'OBi-ftflHimwice^p 1 iatc» 
(sho »»r 2 1 $^ ft^gp^> 

M22 +<OBMktt a NS«eia : f P 1 BK=»J«$*i.&IB?L 
(SHI) a^R2 2***£$J:9Mv5<&aJ:3fc» 

coo7 5}&i3. *muzte^z±MLti&mz:t<D 

[0076] 

mm&v&mmm^mwmiz^ ^xmzm l < mm- 

[0077] { HS£CT 1 > fctTfcijtr^rafc: J: 0. HI 
fc* Lfc*«a 1 0 k H«W>Miifc£:r*&3l£*«£fEK 

±^m?ffi2 0 k mM<?>ffi$&^'t& 5X20mm^ 
^X. T i **Wl5¥««jD*4MKR«$:Jttfi : $*. & 

*vc, i#4>^Tio 2 m^^ B B 8 ^afi : $-iti»ik 

<£ 0 , T^KS*^ 7 nmOT i ( T~t~?— 

KIT. P 2 7 b^o ) £-£-frr7cM (&T\ 

Vim 1 k RMft0>#Jffc: X 9 . 5 6nm(0T 

i 0 2 e^F (T^-Hf. JST. P 5 6kV^d ) £*tf 
ao>f Hffifjft (JJIT. K»*2fcV*3 ) , 

Sb6*l 1 2 nmOT i CtH 5 - (T^?— fc\ P 
1 1 2k^d ) ^tton>( h'?§?£ (WT. np-f K?g 
?S3 k H$ > . Wm&fil 9 8nmOT i O z fi-? 
(T+*— *f. J21T. PI 9 8k^d> ZStsanj H 

iJ, £fi4>tf>rm-f Vmffil—4lZ'££ti&Ti 0 2 fi 



[0079] mz, rJcM h'^?g 1 -4 <7>*tl*tlGtt 

x S £ k fc J: 9 fclTK^-f ^-X N Lfc . 
[0080] -t&trh s ^ D-f K*?8E 1 RT/ziuj F}§ 
M4££gffiLTP2 7kPl 9 8kcO«fiib£P2 7 : 
P 1 98=7 : 3 k Lfc^-Xh (WT. ^-X M k 

P2 7kPl 9&t<r>mmtZP21 : PI 98=1 : 

1 k Uc^-Xh ^.-Xh2t^o > 3o>f K 
mmiRtfluj K^4S:<£fflLTP27kPl 9 8 
bcrmM&i: P27:P198=3:7k Lfz^—X h 

[0081] ^7^1«4 (gliliM?^) 

±C77lh'-7§^Sn0 2 iti3 ; 7 0 

0nm)»U;lifil (Jfi£ ; 1. 1mm) £ 
aWiLfc. tX » ^-X h 1 SrfiP 1 *);! 2 1 

^-Xh2£f*lg&J!2 3co^^fcfflV\ ^.-x 

h 3 zmtmcnm 2 2 (vmmzm ^fz. -t^t>^. z.cr> 

Sn0 2 #mJl3_ht. ±iw-xM Srx^»>-y 
9UWU <JCV^T9a»Slir«:. -^<?)f*. 4 5 0*C 

t/^-X b 3 Srffivvt -c7)X^ l>->EpJgiJkMfigk ^ 
k J: 0 , SnO,»*BLLicBlfcij^¥«E 

mm; 1 • Ocra', 4^f4c1Bffi09$ ; 1 2/xnu * 
rtgPO®2 lc^a/P; 4/xnu P^SPJB 2 3 ; 4// 
m . «?|-g|5<7>;f 2 2 ; 4 ju mX'h 0 . SrtgS^ 

2 1 P^tfOrfflTLS^^g^M ; 12nm, M^<r>m 2 
1 rtOli?L@^C0Ti^i ; 14nm. ^ii2 3rt<0 
mftMftlti<7>M±m ; 14nm. F*)g?JI 2 3 f*KOffl?L@ 
^^¥%ffi ; 1 7 nm. Mtmcr>mfKl<VM1M£ft1fiV> 
Wckm; 3 0nm. S^^JirttfMWfiFLg^^OT^ 
fit ; 3 0 nmX't)->tz. 

[0083 ] zzx\ ^mwrnm^mn^frnm^ 
ur»*k Lfzitozumt tfxvmMjmm <qu 

antachromethM. r A UT0SORBj ) 5-fflV>Tg«(K*j£t; 

j: o £ commizmt h mmmm & nx , Mumx-mm 

Zr^^y HBPBsSe k'-CTBWH'J L . #«r k 
$r@JRtT|SI«tc:-a!l^ • »WLT«BfL@#ffift^&^ 

[0084] iXtc. ±E<^>^^Mtfi»0Wii*BMfc«Sa 
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[ c i s-Di (th i ocyanato) -N , N ' -bis (2, 2 ' -bi pyr i dy 1 -4 , 4 ' 
dicarboxylic acid)-ruthenium(II) ] Ztl<7X£. 

* y-^mm (mm^M^mm 13x10-^01/ 
l) srswsLfc. zcvmmiz^mftmmzmm 

U 8 0X;cDiBK*ft i Wfck'C2 0^fiai«BL3t. .rft 
(Ci 0 . ^fl«2tf5rt»{=l»Sfi**» 1.0X1 
O-'mo l/cm2®f$tt. <fc£, BHMlEVoc 

@£ 4 -tert-y^^f U i>><7)T-fe h 1 

[0085] ( mmm 2 > jjtfo «t 

a fc J2IWi, mmm l i: i^lCJ: 

OHit^ Ltzitw& 1 0 st^n 3 izTjk Ltz&mmmi 
±Wsmm2 0 1 mmnmmtt-thXMmsLV&mmm 

[0086] mmmi izn^xmrnttiau 

12t <DKiJt£ P2 7:P112=7:3k Ltz^~ 
<OT. ^-Xh4k\^3) „ 3n>f FJKBEiai^ 

3o-f h«3 ^^fflLt p 2 7 fc p 1 1 2 temmt 

SrP27:P112=l:l tL^-^b (£IT\ ^ 

£ffifflLTP2 7£:P 1 1 2 i:<7)**Jt£ p 2 7 : P 1 

1 2 = 3 : 7 i: L/^-X h (J^T. ^-X h 6 ^ 
5 ) . SSHRUI:. 

[00 87] -?-LT. ^-Xh4£«|*Jg&<0Jf 2 lcr>& 
mzm V\ ^-Xh5£lWI2 3<^IM£ffii<K 
X h 6 £»*l-gB<7)« 2 2 <0»iSfc:ffl^Jt £ b mm , H 
%0f 1 k R«¥*fc:«t 0, aSIBIES 1 -t£H 1 ici^* 

mftmm2tmmcQffifc<^mtem&£B$LLfz. 

[00 88] 3riK £<J5¥*fWWfc:-3l»vc % ^fcffiO 
mm ; 1. Ocm*. ; 1 2/inK ft 

P«>;i2 \<r>mm. \ 4//m N |*JlWl2 30>JiJI; 4/* 
m. m.$\-U<F>m 2 20S/S ;4//mt'J.»), Sf*lgfl<7>Jl 

2 1 rt<Offl?L^*e<0fcMI ; lOnra, fiftgBOJf 2 
1 ^l©«gMW^i ; 1 2 n m , ftgpJI 2 3 ^ 

mum^^m^m ■. i3nm, asp/i 2 3 f*ioffl?L@ 

ftmco^&lte ; 18nra, S^gB^Jirt^ifflTL^^ 
;21nm. WWUOWrt^affLa^^cOT^ 

[0089] ( |3!Jfe0iJ 3 ) ¥mmm<?)WkZV.TCD£ 

0 iz Lxn^tiz tmut, mmm 1 1 nmmmzi. 
9 m 1 izTjk Ltiftmm 1 ost/ii 3 tc^ Lfcftsiwiflss 

a vmm2Rx/azu mm4immtxP5 6bPi 



9 8bcr>MAit*P5 6 : PI 9 8=7 : 3 i: Ut^- 

3D^f Fi&iK3£ttffll/CP56fcPl 98fc<9K*ifc 
£P5 6 : PI 98=1 : UU^-Xb (JiTF. ^ 

-xt-s^a) „ =m-f mmiRVttj mm3 

£{£ffiLTP5 6fcP 1 9 8kOHJ;Jt£P 5 6 : PI 
98 = 3 : 7tU^-Xh (JilTs ^-Xh9k^ 

[0 09 1] *LT. ^-Xh7£ft|*|g|5?)JI2 lcD® 
(fctcfflVK ^-Xh8£|*lgB;f 2 3<W&tfLtzM\>\ 
X h 9 £S3WDJ12 2^ffMtcfflv^£ t&fHt. H 
M^O 1 h R«#I{:J; 0 . ^BJmffi 1 ±t=H 1 £>jrr¥ 

[ 0 0 9 2 ] ^ri3. £<0^N»{WffitCOV^T , S^BO 

isa ; i . ocm^ ^mftnmcomz ; 1 2^m. s 

rt^cog 2 1 <F>mW ; 4^m. |^}gPS2 3i7>@ff ; 4^ 
rru S^SP<^S2 2<7>J1JS; 4^mT'S>0. »f*|gP^ 
2 1 l*lc7)|i?L@^c7)»^:ffi ; 2 9 n m s Mfa&cr>!S 2 
1 ^mfim^cO^-^M ; 3 1 nnu rtSCS 2 3 f*l<?) 
mfS^^a^cfi ;41nm. |*jgflil 2 3 l*l<7)«L@ 

WckM; 5 2nm, #^cO*toW?Lf5^^% 
<I ; 5 4 nmt^o)^. 

[0093] (HS60II4 ) SOfifflltctJi^TiSBRLfca 

^Pi; 20000) ^^JPL^x^U- (OT. x^'J-l 

%<t>^ D 1/ ij a-frtmn L^x 7 'J - ( &l 
T, X^U-2i:Wd) k. 40»*%c7)--Kl»X'f-P>'>/ 

[00 94] ^LT. X^y-l^/N'-n-h^T'^HJ 

«s 1 ±.izm$i t . ■£tzmz45ox:x'm!& lmk 

^Og2lSr^t^„ <^tc. X5'J-25r«i2 3 
WfMl^tttt:, X7y-3Sr*J'|.gp<7)®2 2 

co^tcfflv^ap^cos 2 1 offl&t nm.<r>mmz x 

[0095] zlx. mmmi bmm^mmzx*). m 
mm 1 ± fc:B 1 (c^-r¥^m«s 2 ^ rmk^xiijs^ 

g^fflOM« ;1.0cm2. ^##:«®<7)^$ ; 12// 
®F*)gPoe2 10«J9 ; 4//m. F^gPii2 3<^«ff;4 
^m. M[&0>M220)mW-; 4jumX'h t ). ft^gP^ 
121 0*ffl?L@^^*^:fil ; 1 0 n m. ftflgffcO/f 2 
1 rt^m^^TOffi ; 1 2 nnu l*IgP)H2 3c7)iB 
H&ftl6<OWz& ; 18nm, i*)3PJI 2 3 WO$ffl?L@^ 
^<W%fi ; 2 0 n m s »^hgBc7)SO«LS^<7)S± 
m ; 2 6 n m . S^hgCcOJl 2 2 1*3 c0ii?L@^O^*t| 
fit ; 2 9nmt*ofc. 

[0096] (HS£#!I5 ) IQiWltetJV^f WRLfea 
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D-f Fmmt 3D-f Fi§?j£4£^ffiLT P 2 7 : P 1 9 
8 = 5 : 5 fc L3fe»a[t8«i%(7>jK 0 >? >J r* 
—IV (^J^FJI ; 20000) Sr«amL;fcX5 'J- (£1 

«SnLfc;*?y- (JSTF, x5'J-5tv^) fc. 40« 
ft%co*r 'jxfi/y/'ja -;U£«an Lftx 5 U - ( fil 

&e>m2izm&Lti. mz. ^v-5^mm2s 

<n&f&izm^xmH%fom 2 1 <m^t mm^mizx 
0 . ft&m 23 1 m»mcom 22 1 zm&Liz. 
[0 0 98} zlx. mmmitmmommzx*). m 

fjmm 1 ±tzm 1 2 1 

;1.0cm2, ^^«flgCDff§ ; 12// m. 
«rtffl«»2 1 O/fJ? ;4//m, 2 3C0JUP ; 4 

Atm, m*\-Ucr>m2 2<r>m&; 4vmX'$>*). MfH^O 
M 2 1 ^WLg^^feMI ; 18nm, «F*)gffOiI 2 
1 rt«Lg^«f« ; 2 2 n m , foBM 2 3 Oiffl 
Q&frlfWfkJzm. ;27nm, rtgffg 2 3 (*K0»LS# 
^O^ffl ; 3 4 nm, «^O*<0«7L^fiiWib*: 
I;39nm, ftHg&W/l 2 2 rt*>m8#aw% 
ffi ; 4 5nmT'^>-5Ac. 

[0099] ( ^Jfc#J 6 ) IZ$> V vcW» LfcX 

5 o - 1 N-rj-h mxmmmm i jitswij l . mm 
gpc7)« 2 1 o»a t mnn^-miz x vmmcvm 22* 

[Ol 0 0) *LT. H*feMli:[3j«^¥WI^J: , >. jS 
MS 1 ±tc08 £5S L£¥#f*«® 2 i: |5j«IO«JjSc?> 

nu M^<^m2 icr>mm ; 4/zjik ift*|-gg<7)Jf 2 2<7> 

mm-, 4umx-$> y ). mftMcvm 2 1 0>Mtmw5<r>m. 
±m-, lonm. Mft&wm 2 1 ^mum^co^ 

m; 1 2 nm. »1M<OM<omn&frti<OBcti&. ; 2 6 
n m . mV%&cr>m 2 2 ftnUTttZft^^m. ; 2 9 n 
mX'fo-otl* 

[oioii (mmmi > njfi^sttjv^xpi^L^x 
$ ttmzAwcx-jm. L&ft&com 2 1 ttz . 

iKC . ^. 9 U - 6 S-S^hSP^S 2 2 CDBf&lzm V *F*I 

^ct)«2 1 vmfetmmco^mzx os^co«2 22- 

[0102) -e LT. HJfcffiJ 1 i:l§l«c7)^)il(cj; 0 . S§ 
iftttS 1 _L(cH8 (c* Lfc#SW**« 2 £ ISlSoftfifcO 



StKH^DBS ; 1.0c mK *mttm&<r>mZ ; 8xt 
mft%$<7)m 2 1 <5Diiip ; 4Aim, *^gPc7)JI 2 2 £7) 
Mm.; 4m mX'fo *) . S^ggO^ 2 1 <7^ffl?L@^^c7)* 
^Cffl ; 18nm, #F*JgP^S2 1 W^SidFLg^iOT^ 
I;22nm, ft^O«Oi|ffl?L@#7|J<7)ft*^ ; 3 9 
nm. ^hgP<30® l*}<30 WLfS^O¥%ffi ; 4 5 nmt 

[0103] (JtISM 1 ) mim 1 fctJV^TWHLfca 

M§M 1 O^SrfflV^T P 2 7 O^Sr-i-tf^— X b 
(WT. ^-XMOiV^ ) £WKU ^-^M 0 

1 . OcmMf ; 1 2#m) ZimLtzZ 

t\m\t. mmitrnw^WAzx *)%m,mu : -&m 
i ^®bj«® i ±^oepsij. , tm,i$ 3 mm oai-t 

[0 104] (JtRM2) HM0iJHcfflV^^-^b2 

o^?:fflv^T looiicT)^*^^^^^® (^ytm 

OWm.; 1 . Ocm', ; 1 2xtm> ZfmLtzZ 

[oio5] ut®M3>m&m4izm^t:A7 0-i 
cr>fr&m^xmmm4 tmrn^Mizj: Kn^comco& 
nj>t>%&*m#m& (%xm<mn ■, l.ocm'. 
nm<nmi* -,\2um) Ltz ; t . mmm i 
tmmommzj; nftn®&v&mm>m£kmimzft 
MLtz. ^rfe. ^v-i^>mmmmi±^ 
<Dma. mm. fmiZ3®m*)m-fz\tizii7fi^/z. 

[0 106) umm4> mm5izm^fz^ t J-4 
<7)?>-zm\.^xmmM4 tmm<?&mizj: oio^®^ 
ij>b%h*mim®L (^mcowm l.ocm^. *mfc 
mmcomz -.num) zimLtcztwm. msmi 

MLti. ^rfc. z\cr>^. ^^'J-l^lliU^ 

comfii. mm. mmii3mm^m-rc\ti,zxK)n^fz. 

[0 107] (itRW5) 5Ut«4tCfflV^^5U-l 

co*.£m^xmmm4 tffimo&mzx oi-^ao^ 
frt>*j:z>*mwmm. (%.%m<?mm 1.0cm*. *mfo 
mmnrnz -.sum) amLfzztmm. mmmi 

H Liz. =5:te. .I<7)i§-£. ^ 7 'J-1 (0^bj^@ i _hA. 

com^p. mm. ®s&iz2®m r )m^zttziK>TT'>K. 
[0108) amme) mmm5izm^fz^y'j-4 
co?t-$:m^xmnM4 tmmco^mizx oimmm 
i&mnwn ; i.ocm2. *mtb 

W&tomZ ; 8^m) ZimLtlZtWUZ. HSS091 
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<?mm. mm. &mz2®m*)m-tzbiz£K>ft'?Jz. 
[oio9] [%n<vmw^ft^<r>mm-&m<r)$& 

®*L/tfessr?§tB$^. mz. zco&mmmomt 

[0 110] 





/h 




20 




28 




10 




24 


nmms 


15 




18 


mmm7 


12 


ttmmi 


19? 




48 




216 




36 


J±«0>J5 


118 


tt&me 


30 



[oiin mmmi-mmmi^mmmm^mmm 
izffit^ix&%mm<&mfm&iz. m&&as*mm 

M6<o&mmm£kmwmizffii_ t>ti&%x&<&mtii 
mmx o tsinrcs %zb mmztLfi:. 
[oii2] [nmmmmn wmm&kZft&K 
mm i -mmm i , vam i ~ Jt»w 6 oft***® 

rWXS-85-HIj ) Zm^K AM74)V9- (A 
M-l. 5) £IU^tyy7y7^10 0mW/ 
cm^^ifck^^Bi^-rS^t^J; OfiroJt. I - 
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